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#AW»fc*Wfe:*J^TV^5t>©tt*v^(#NmAl^it8) 0 it^i^ftft 

BMWfcfclKlD Nijhout, H.F. : Insect hormones, Princeton University Pres 
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s, 267pp, 1994 

C^#fFXM2] Herman, W.&Tatar, M. : Proc. R. Soc. Lond. B Biol. Sci. 2 
68:2509, 2001 

tmrnXma) Cusson, M&Palli, S.R. : Can. Entomol. 132:263, 2000 

0NWAtt4] «A« : ±®^&mM<DMM, V7 h*vf 3^**^ p. 19-3 
8, 1986 

18, 1986 

C^#rF3t^6] p. 4-20, 1997- I 

0MMfcfc*73 iM:4l^ W t7 y t^ KKtfc, P. 383-388, 
1984 

c#mwpxi»8 3 m« : ^Ki^jRiioidaL y7Ft^x^ p.19-3 

8, 1986 

i^WtJM^ Hammock, B. D. et al. : US patent, 5098706, 1992 
tmmXMlOl Schooley, D. A. &Baker, F. C. :Comp. Insect Physiol. Biochem. 
Pharmacol. , Pergammon Press, Oxford, 7:368-379, 1985 
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• ia Km, mmtk, nm, «u ** 

dttsAAoju . xtt. aat, *fe mm±, nm, *s, 

*»fc«d»i- * rite**, « Att***sa Avmrnrnteft vim* 

Cl] ^T© (a) ~ (d) OV^^J^fcBftcft^A^^^^A^W 

la) B*l#*: 2, 4, 6, 8, Sfcftl 0fcEtO7$y«E?JH45^ 
^^^^-K-TSDNAo 
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(b) m?mj§r: i s 3. 5, 7 S &tc\-z9izmm<Dm.mmm<D=i>-h*mi£&-$ 

tfDNAo 

(c) £31**: 2, 4, 6, 8 N *fcHt 1 0 fcWH©T $ /MBHUCfeWC 1 

(d) mm-flr: 1, 3. 5 % 7. 9 lCflEft0£&£?!|fr<&trDNA2: * h 
C3] &>T<D (a) ~ ( c ) ©V^tt^fcfB^ODNAo 

(a) Cl] fcB«©nNAOte«*i:ft*»*T^rt^m*a-Ki-5nNA 

o 

(c) Cl] »C««ODNA©»a«rRNA13ft*H:J: 9sW«Wi-5RNA*a- Kf sdnAo 
C4] Cl] *fc«t C3] fcfBtt©DNA^A$tUfe-<^^- 0 
C5] Cl] f-IB^DNA^fc«^DNA^A$tb^^^^— Sr^§&j&#£ LT 
-^^5, &&»4fe«>ftft • XfiU ^> ^BR, ?r». teilHfr 

C6] Si^ltl^SMiA-efcSs C5] (3l|5^(D$IJ^J 0 

cs] w&tim§*itttmmm'*hz % ce] icctoMim, 

C9] C3] \^m(DDm^it^wmi,mA^tift^^-^m^tvx 
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c 1 1 ) mAK*tr*mtiamgmms mm t> l < f*^^^ * * 

Mo 

Cl2] S&Kttftnffcs, ClO] (c|B«o$iJ^j 0 

CIS] Cl] <bb<tt C3] fcI3«©DNA*fcra: U] fclfBfc©"***-^ 

C14] [1] ^>b<« C3] fcfB«©DNA*fe« C4] fclfBgfc©^ * — ? 

C15] lAf^feS, C14] tZfttikDmito 
C16] C2] fcWIO^^^uicig^^jn^ 

C17] ^/*n-^Hft#T?£>3, C16] »OE*©tWfc, 

CIS] [1] fcW|©l«A*fctt*©*»«fctt4||»j& i ^ 3 a;< ifcw*^ 

C19] (a) ~ ( c ) ©IS«r£tN C2] ^^^11^ 

(a) {^W^^^^^sig 

(b) K^W^gtl^^t^^^^-j^ 

(c) K^^^fr»C3»^S-fb^»«r3KRi-5X3B 
C2 0] ^T© (a) ~ (c) ©ISSr'&tf, C2] 

(a) ^^^Kfct^fb-a^^gsttS^SXS 

(b) St^^^Jt^lSttSrW^i-SXS 

C2 1] oto (a) ~ (d) ©XS&HrtN C2] jc«fe©^^^jc^ 3 
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C2 2) £IT<0 (a) ~ ( c ) ©IS«r-£tf, [2} \Z.WM<?>* =i 

*»B8#6tt, = iflambjxmariU V'^&rosophila melano 

gaster), «[ (Anopheles gambiae), A^af;) (Spodoptera litura), *5 
Atfcfra-^atf (Helicoverpa armigera) (C&l^T, ft*r*A^&^p« 
MMMHSttfr^r 5 * ft («^*^e ^?§M ^/UMSWMf (Juvenile 

hormone acid methyltransf erase : JHAMT) «r = — SDNA&^jflH- 5 - £ fcfifc 

Bffl«*: 1, 3, 5, 7, 38 J: V 9 III, Vb^.^x, ft, /s 

•fS«e^ (cDNA) ©liatBW**Jvfpn*Lfc. IB2W§- : 2, 4 N 6 

. 8, feitfiom, ±ESA©|&f*/^^^ f ,^ fiiofi$tt5 
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T/^-fe^Bfc (farnesoic acid) £ £ tfS&fcfrTV^ (Oh, K. -B. , H 

. Miyazawa, et al. (2001). Proc Natl Acad Sci U S A 98: 4664-4668. ) 0 <£ 

, >7^ 3 9'<s0#*||lUgKe cellar y MFf«8ftm«^ 7 t b? 

» y ^si*$ £tf:7 Tvi-* y-/^ e»7 7 ^t ^mSr^-f-s n t &*a btix^ 

£-£a>MGonzalez-Pacanowska, D. et al. , 1988: J. Biol. Chem. , 1301-1306 
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#i^#/we- fes^rs £ £ -etfc*©«^Sr^^^:5 r £ S 0 

7 0 7 6 1 7). 

¥W«!:j8V^Ttt, 7r/^ty^f;V (methyl farnesoate; ^ 

x ¥«KOfifcftt^t©W«K:«K-e*>5i:%jt6nTV^S (Homola, E and Ch 
ang, E.S; Comp. Biochem. Physiol. B, 117:347-356, 1997) 0 &$&W<D%hm& 

jfc-t-sisttsrfc^n-s. mi^mm^^^/^^T^sjH i N jh h s jh 
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1 O 



1-018614) 0 

Att, • fi, &.m, KM, JBS»fe % ff», mjkttJN^oMffiH 
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Afrrt^ft^^^^^^UTAA^^fc^^fe^iB^^^s 
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*<ow&®®<d®,i& • mm. w& mm^, nm. &m*itnm&<D®® 

JB III*+&r1r&mm#tohtlT»Z (Toong, Y. C. , D. A. Schooley 
, et al. (1988). Isolation of insect juvenile hormone III from a plant. 
Nature 333: 170-171.) o mtmtt*1t**fiKAinm*&Zl'Z.kfr^ J 

Is 3, 5, 7, *5£-U?9) 5 0 

*»W©UNAH:tt, 2 % 4. 6. 8, SfcHt 1 0 fcl|B*«>T 

£©J:$*I»IAfcr4, iB^!l#^: 2, 4, 6, 8*' 

1 0 fc|B«©T ^ 7 Bt§3?!ia> e> fc 5 * flTOfcHfls T WK ^ V Tls h , 
**Bma-Kt5DNA, 2. 4, 6, 8. *fc»10 

T) Wi-S^>-^^Sra^Ki-5DNAd^^S 0 — r^fg^^^j fc 
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tl^<^I^Wi©^i:LT^ ^^V^^-^B^m (Sambrook.J 
et al. , Molecular Cloning 2nd ed. , 9. 47-9. 58, Cold Spring Harbor Lab. p 
ress, 1989) mm~t ZXfe&mf htlZ 0 IP*> N ^M^^X^ #^=2, 

£££ ^^^ N ^ft^) 

tttViStm, mkkVxn s ^^^^ /n^^av, B^t 
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^S^T^ft^K SS^M (^3 £i?3 ?^3L % xT^y^ s ^C2/^|g, 

t&x%% 0 ^f-^a Lttt, * h y b 

gfe^-^V^T, 0»Jfctf42t\ 5XSSC, 0. l%SDS^#-efe V x # £ L < teSO'C, 

sxssc % o. i%sDS^#-efes 0 J:9 0*bvvN-r^y^^-^ 3 ^^# 
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^-r^-^js^sfce^iiMB^ tfv *9-nmmRj& (pcr) 

< ms%^±<Dm~n, <t!)^L< te85%j^jh<z>if3— 'i4 N £ ^ l < ms 
98%^_h<DiRi-tt^it-ro 

T$ /^IB^i&SgB^J©^— Karlin and AltschulKlJ; V X 
ABLAST(Proc. Natl. Acad. Sci. USA 90:5873-5877, 1993) \Z £ ot^5 £ 
iJ^T*#So ^<£>7Vl^y X\M^-3V>T, BLASTN-^BLASTX t mttl 5 ^ * ^7 
A^^^$nTV^6(Altschul et al. J. Mol. Biol. 215:403-410, 1990) o BLAS 
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&tfscore = 100, wordlength = 12 kirZ 0 £fc x BLASTfclg-3l^TBLASTXte: J; 
oTT5/^iH?U^^5#^f^ *?*-*r~ttfc**.tf.c«re = 50, wo 
rdlength = 3kirZ> 0 BLAST^Gapped BLAST^n Jf? &*m\^W&\^\^ #7" 

«^p-e$> 3 (http://www. ncbi. nlm. nih. gov. ) c 

W\ i^7X#T^y^ (A, U L, M. F % P, Y, V) N gi7W4T^ (R, D, N 
> C, E N Q, G. H. K, T) N JiM^ffi!l^^^i-ST ^ 7® (G. A N V, L, I, P) 

s *mm^mmm&mi-z>T?-;wt (s, t. yk ifi^tii^ttsr^ 

/@l (C, M) N */^«t)?7^ Ktfil^ft57$7i (D, N. E N Qh 

^^^^-r^T^/ii (r, k, hk ^m^wm&m-rzT $ ;wt ( 

f, y x w) ^ifsrtms (m^«VN-f^^r^y^-3t^iB^ 
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*^*mm&*mm-*ZkBtt1&**.T»* (Mark, D. p. at al. , 
Proc. Natl. Acad. Sci. USA (1984) 81, 5662-5666 , Zoller, M. J. & Smith, 

M. Nucleic Acids Research (1982) 10, 6487-6500 , Wang, A. et al. , Scien 
ce 224, 1431-1433, Dalbadie-McFarland, G. et al. , Proc. Natl. Acad. Sci. 

USA (1982) 79, 6409-6413, Bowie et al. , Science (1990) 247, 1306-1310) 

o 

. «*r* mmt^htiff. mmm^mmmmm t. e t ai. (1995) 

Gene 152, 271-275, Zoller, MJ, and Smith, M. (1983) Methods Enzymol. 100, 
468-500, Kramer, W. et al. (1984) Nucleic Acids Res. 12, 9441-9456, Kra 
mer W, and Fritz HJ(1987) Methods. Enzymol. 154, 350-367, Kunkel, TA(1985 
) Proc Natl Acad Sci USA. 82, 488-492, Kunkel (1988) Methods Enzymol. 85 
, 2763-2766) ***ffiwc, *S>h ^ ^ 
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^W©^^^ftiO»*fc#**t6«l©-<^KfcbTWt, FLAG 
(Hopp, T. P. et al. f BioTechnology (1988) 6, 1204-1210 K 6lS©His (fc 
*^V) mXfrbk&6XBl*> lOXHis, -Y^^/^^if^^ (HA) , fc Nc- 
■jre©»Mt\ VSV-GP©^ plSHIV©®^ T7-ta* HSV-tag % E-tag , SV40T 
mmvmft, lck tag , a -tubulin©^, B-tag , Protein C <DWrKm<D<&& 

— if), ha «*7A>~is<Fmxm. ^v^^yyjamt, 0-^7* h 

If, MBP (v;^^^ W ^ f) W*»ffett«. flNR3*LW« 
«8.*Ct>J;V\ fiP*> s mRNA^e>^$tbfccDNA-efc5^\ *V ADNATA* *\ 
©7 7 ^t^f^ ftjb5Wt (mandibular organ), ipftft 
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¥Si07r^ty^^f;i^^ t T ?fe5 ^ t (mandib 

ular organ), ¥«R^frt b< ttSRW^ &fc N **e* x ^Jg 0 
^ L < ttWP^frJ: 9RHA%tmu 3iMEW*fc:J: BcDNAM^Ufc*, 

t al., Biochemistry (1979) 18, 5294-5299) , AGPCfe (Chomczynski, P. and 
Sacchi, N. , Anal. Biochem. (1987) 162, 156-159) X Y) :£RNA&1H®iU m 
RNA Purification Kit (Pharmacia**:) *£&fem bT^RNAd^mRNA^M*r5o 
QuickPrep mRNA Purification Kit (Pharmacia*±) Sr^|V>S ^ i: J; DmR 

#e>tL^mRNAd^^i(E^^^^v>TcDNA^^i-5 0 cDNAO^« s AMV Re 
verse Transcriptase First-strand cDNA Synthesis Kit (£-fl^I^?±)^£:Jl 
^X'<7$Z.k%-X*%Z> 0 5'-Ampli FINDER RACE Kit (ClontechM) *3 J; 

#yp*9— (polymerase chain reaction ; PCR) $rJlV^c:5' -RACE$fe( 
Frohman, M. A. et al. , Proc. Natl. Acad. Sci. U.S.A. (1988) 85, 8998-900 
2 ; Belyavsky, A. et al. , Nucleic Acids Res. (1989) 17, 2919-2932) 
V\ cDNA^^*5J:-0?ltiJis^pr £tfS-C£5 0 
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^-=^a»sf?M«i*tb*o *ISK©^^^flrw:ifl!>j: ^jfc^^^gf^^ 
5. 

*&W<D*i"<?mtes %M&te4&a<Djrm\z.£y>, ^M^y/^fti 
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Mt^ i^Ac^A^iTliM^itt, ATOM* 

!>#*Af*ifK 9**m (Mf-rn^^ *i?ti^^ t^Mf*^) 

AiLTtt, 77^ (T*J^# X t h*^W77fc£fK ^0 ($"a *$?a * 
?us<^m, ^^xi) N ^yi, y^^ s ^§JK«S 
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±I5DNA^J;«9, *b5**A^^0*j&*JMi-« t £ i: as 

avert* mm) &$?t>z^tr>*QtbtLx^z> 
mmrnrn (1999) mA^^i • &m • x***ttjK* pus 

-172) 0 UfcdSoT, ft**/^^O^Sr»«W^*ttf5!X^O«#*|cOff» 

rmm. XT'? * yy-j»Mtfti®tiLk<Ds^°7v y vmmzzzxT?*^? 
rtm*# v (a) 1 <ds^ vmmz. ± 5 * * 
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^IDA) pp. 319-347, 1993) 0 

l< tts* Mttxmmi'rrA'tGtimmvmiiisto. zoz? taxi 

•^RNase P»C^*tb«Ml RNA© J: 5 t4005?^ K£4Ji©^c# *©f>©fcfc« 
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is&&-tz>b<Dhhz (*m®t&£Tfi*mm?: m&wmmmm, 35: 2191, 19 

90) 0 

fllfctf, ^y v ^ y K1 y jjff ^ A(D § K;( ^ G13U14C15£V> 

5 mmcisw w&mm-t 5 *k ^<Dmmat.vu t A9 1 <DM&ttm$tt>mm t 

£*K C15CDftt5«9^A15*fc^U15T"fc^J^f^n#§r b&7jk&tlT\,^ (Koizu 
mi M, et al: FEBS Lett 228: 228, 1988) „ mW&&m*mmmm&&«>mL 
m&lkfaffiftfty tflfJ J*£WtnirtU£, ^fl&RNA^OUC. UU3;fcteUA£^?IB 

^mm-r^mmmm^mAmm v ^4 j*&fcm-fz> ^ t 5 (Koizumi 

M, et al: FEBS Lett 239: 285, 1988, /J^^J:^^^: S3RMf 
^ 35: 2191, 1990 N Koizumi M, et al: Nucl Acids Res 17: 7059, 1989) e ffl 

(Buzayan JM: Nature 323: 349, 1986)„ bTi'Sgy A^P> & N & 

»W*WftRNA»Wy^1f>r ASrf^W7?*«r b&^ZtlX^Z (Kikuchi Y & S 
asaki N: Nucl Acids Res 19: 6751, 1991, ft&b&fa 30: 112, 1992 

' m\^x\z.m<w\<D v y $ ^y a &sit * t> *rti-?a> 

5 (Taira K, et al: Protein Eng 3: 733, 1990, Dzianott AM & Bujarski JJ: 
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Proc Natl Acad Sci USA 86: 4823, 1989, Grosshans CA & Cech TR: Nucl Aci 
ds Res 19: 3875, 1991, Taira K, et al: Nucl Acids Res 19: 5125, 1991). 

£9a****>5t (YuyamaN, et al: B 
iochem Biophys Res Commun 186: 1271, 1992) 0 ^£51^ 0 #?V AfcJBV* 

fc^*^«r^M»IBk^V^*aitt interferance (RNAi) fc<fcoTt>?r5£ 

*aa»v^ir»tt>«iM**t*a*©t RNAi^w^p^^gg^^^^ 

^Ttmmtfc^fc^S (Kennerdell, J.R. & Carthew, R. 
W. : Nat. Biotechnol. 18:896, 2000 ; Piccin, A. et al. : Nucleic Acid Res. 
29:E55, 2001 ; Bettencourt, R. et al. : Insect Mol.Biol. 11:267, 2002 ; 
Hughes, C.L. & Kaufman, T. C. : Development 127:8683, 2000) 0 

lf-complementary 'hairpin' RNA(hpRNA) ) fcfls* £ $ ft* h9 ? h (Smit 
h, N.A. et al. Nature, 407:319, 2000, Wesley, S. V. et al. Plant J. 27:58 
1, 2001, Piccin, A. et al. Nucleic Acids Res. 29:E55, 2001) b LTteffi?- 

RNAit^jv^DNAf*, »&atfi*ia5£ teW -., eksiwttftv^ 

fc70%^_t, # * L < J*80%^_L, $ 6 L < f*90%^ * t>#* L < » 
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hits xm . (lMirova M et aL . Dev . Genes>EvoL} 212:1 
45-151 N Bello, B. et al. : Development 125, 2193-2202, 1998) &0^\Z.ft 

JM109 % DH5 a s HB10U XLlBlue) ftifTf**lCi|MIft***il«i-*fc» 
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^^-OfliUm 1I13**<**-, pVm^?*~ s P BR322 S pBluescrip 
t, pCR-Scriptft^SipfT* e>tt^ 0 £fc N cDNAOf-^>n— = iJU9tiJU£r 
B#j£Ufc*§-^ _hfS-<^ Oflkfei, Mfctf, pGEM-T N pDIRECT, pT73&^jJS^ 

1&^*JM1.09 % DH5a, HB101. XLl-Blue&if(£>;*;I§jg£ b^#^(21*5V^T 

- (Wardk, Nature (1989) 341, 544-546 ; FASEB J. (1992) 6, 2422-2427), a 
raB^n^E— (Better £>, Science (1988) 240, 1041-1043 K *fe»T7^n 

-hlB^^^-0^(j: P GEX-5X-l (77A^*/7tt» % TQIAexpress systemj (* . 
T^tfc«K pEGFP, *fcr*pBT<£©** % #2£f2T7 HNA^y ^ 9— 

MZitSltZm^ pelBiy^/umm (Lei, S. P. et al J. Bacterid. (1987) 
169, 4379 ) *rHtff-*-*btfJ:V\ 1&^HUft^©^ fl&tttfrffc* 

Tix. miW)mto3fe<Dmm.<<??- (itft pc dna3 (-rvtr hny^itM) ^ 

, pEGF-BOS (Nucleic Acids. Res. 1990, 18(17), p5322K pEF „ pCDM8) N MA^ffl 
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mtiXtDmL^**- W*.X r Ba c-to-BAC baculovairus expression systemj 

(^^Bmm), pBacPAKS), pMH2) N 
■W^* AO* P H SV> pMV, pAdexLcwh kfP^ 

^***©3»>«**r- pZIPneoK Ht#fc*©»»*<**- (ff&tf 

, rpichia Expression KitJ W^h B ^ytt», pNVll % SP-QOlK 
fc*©^^*- (fclfctf, pPL608, pKTH50) flHjSWfcttS. 

CHOMk COSfflflgU MH3T3|BJ»^©tt*|Bjaw»a*BtttUfc»^|c:rat, 
«fcrt"«a**«fc»fcjW^n*-^- «^tfSV40rn*-^r- (Mull 
iganb, Nature (1979) 277, 108), MMLV-LTR:7 P n ■ — ^ — ^ EF1 <* — 
(Mizushimak, Nucleic Acids Res. (1990) 18, 5322) N QINZfu ^E— ft £f 

pMAM, pDR2. pBK-RSV, pBK-CMV, pOPRSV. p0P13& ¥&mifibtlZ> 0 

«* a 2: ts^tt, «n»»/*gift***i b^cHom^^tt^^M-r^DHF 

R«^f-«r^ri-S^^- (M&tf, pCHOlfc**) ^|AU ;>< hf^-b ( 
MTX) le*******;^**,^^ £^ 3t6HF©Hltt03M^B«ii: 
-fZ>Wr&\n*, SV40 Tj^*»^i-53t^*^»J:fc#^ 3 C0S3Blja*ffiv%TS 

^>FF7^7xy-if (aPH) J-**?^*^— if (tk) 3t^, 
Ii^f^7=^*y^f7^ 73;9 ^ (Ecogpt) 

^kb»b|» (dhfr) ms&m&stnLtwsz. 
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^J^f^pAdexlcyr) ^l-hn £->f /l^.^ — (M XLfcf pZIPneo) & ¥&mif btlZ 

fc^mm, ^mK^xn^^t^mx-h^> (Molecular Cloning, 5.61-5. 
63) 0 ex vivo®kX*tb^Xh, in vivoWiXhoX h 

<D^?*-&mAt$tizm±mm£vxtemzmmtetj:<, mz.it, xmm+m 
^zzk&x%z> 0 mmmtvxi^ m%mmj&, cho a e xp . Med 

. (1995) 108, 945), COS, 3T3, S^n— ^, BHK (baby hamster kidney), HeL 
a, Vero, W£2Stti, mx.UT7 V %V * fJ^^Hm (Valle, et al., Na 
ture (1981) 291, 358-340), &5V^S£Mk Sf9, Sf21, Tn5tfS*P 

f>*VC^5 0 CHOMl^UTfS, DHFR31^^aUfcCH0^ifST*fcSdhf 
r-CHO (Proc. Natl. Acad. Sci. USA (1980) 77, 4216-4220) ^CHO K-l (Proc. 
Natl. Acad. Sci. USA (1968) 60, 1275) &f&mz.tizmi~ Z> Z t 3 0 M 

msk^(D^^-(DmMt, y^^^fe, DEAEt*^* hy^fe 
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liLTf ^ t^jjj* {Nicotiana tabacum) & 

D--y*u*±X .tUfVx {Saccharomyces cerevisiae), M 
£fc£. T-X^A^/P* (Aspergillus) JR, T*^/I^A* . ^ 

spergillus niger) htlX^ 5 0 

, *B§® (£ coii), M&fcf, JM109, DH5a„ HBlOl^tfS^f ktl, -e^-ftfe, #f 

»«ttO«l«iUT, «*Hf. DMEM, MEM, RPMI1 
640, IMDMSr^-rs-ir^xtSo WJlJfiL* (FCS) «®jfiL*»:||Nft* 

**©SSift, Oft* «#«riW^« 0 

LT ^ ^ ^**s ?^^5ti^§fi (Vicki Glas 

er, SPECTRUM Biotechnology Applications, 1993) 0 £fc N nfcfLJSS&J&SrJBV^S 
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Xi?~-iy?<Y*efc®imVXt>£^ (Ebert, K.M. et al. , Bio/Technology (19 
94) 12, 699-702) 0 

£3 (Susumu, M. et al. , Nature (1985) 315, 592-594) 0 

XlfcfpMON 530^#AL, ^(D^? ?—&T?Vi/*?TV • y^7 7 ^^ 

(Agrobacterium tumefaciens) <D£$ t£s*# TVT K^ATSo £. <D/*?*r V 
Ttc***^ m*-\Z^ ^af-T-T • 9**J» (Nicotiana tabacum) «l&£i2r 
, *** = <Dn**m*<0*ls**K**ZZ.} 1 #-zitz (Julian t-C. Ma et 
al., Eur. J. Immunol. (1994) 24, 131-138) 0 

flat*. SDs-tfyr^p^TS K^*ttft*fe «mjA(«ftratt, 3ft 
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VK97 ^^ »*»^^?:7*^#*tf&;h,* (Strategies for Pro 
tein Purification and Characterization: A Laboratory Course Manual. Ed D 
aniel R. Marshak et al. , Cold Spring Harbor Laboratory Press, 1996) 0 £ 
frt><D*wV?7-7^^ » PYf ^ 7/f . «*.«HPLC, FPU** 

o 

**^£*L?UMIMMHk J=5«F*b<tta**#aMHJf6,tb*. piggyBac 
ft *©*f LV> h 7 5^!^ot, ^ ftJS & T ^f^ *r 

«BfcfcoTV>3 (Handler A. M. Insect Biochem. Molec. Biol. 31:118-128., 2 
001, Atkinson, P. W. &James, A. A. Adv. Genet. 47 : 49-86. , 2002. , Tamura, T. 
Nature Biotechnol. 18:81-84, 2000. ) 0 

srMt5^t% be^*^^^ rAtsmmmm**- k-tsdna©^ 
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&^vxmmmz&m.i^ m^^^x^om^^u nt>titc*y?n-i-,u 

o 

KSr-g-tf^-y KS:ffi^-rs 0 
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^Kj fctt#y**^:fr^K testis,, 

~100bp-e$>tJ N »*U<ttl7bp~30bp*e*>5 o #3S^tf>DNA£fc 

v>t n * y =f * ^ u^rf- k©5' $&}& 32 pt? y ^mti-z riiat) ^m-Ts^ife 
, SsitJ^w i>^m^oDNA^y ^>^v\ ^-y =r 

9. ^Jt^^r^^f^^^^ K^^^^-DNAT^W^b^J^m, 
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TZ>tt&fy%>%bflZ> 0 SA^ftfHfPjn (Insect growth regulator; IG 

^ #^^Hteto04& % ^ffi^Hb^4&, ^fcffrft^j&Hetf btiSo S^b-a* 
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te N TOi5im?:i:m5 0 ^K^^'^SrSr^-K-rSDNA^ P 

SV2neo, pcDNA I, pCD8 **¥(DKmkfc*^m<D^? ? ~\z.^X-tZ> ^ kXWi 

mmi&t£k*x^mi&fc*&mmi5itz 0 »fflv^5^^^-atl^ sv4 

0 early promoter (Rigby In Williamson (ed.), Genetic Engineering, Vol.3. 
Academic Press, London, p. 83-141 (1982)) ^<D~^m^mX^ S^n^E— ^ 

ho^l/-> 3 yS (Chu, G. et al. Nucl. Acid Res. 15, 1311-1326 (1987)) 
. Vlsm*^>$&m (Chen, C and Okayama, H. Mol. Cell. Biol. 7, 2745-2 
752 (1987)). DEAE:r *X h 7 >-*fe (Lopata, M. A. et al. Nucl. Acids Res. 1 
2, 5707-5717 (1984) ; Sussman, D. J. and Milman, G. Mol. Cell. Biol. 4, 1 
642-1643 (1985)), V^^^^m (Derijard, B. Cell 7, 1025-1037 (1994 
) ; Lamb, B. T. et al. Nature Genetics 5, 22-30 (1993) ; Rabindran, S. K. 
et al. Science 259, 230-234 (1993))#0^^fc5^, ^TtKO^m^ io 

^T-t^o m^^v ± \^xtexbmistix\,^h<D*mm-tz>^ 

k&X%5 (mUkmm 13, 85-90 (1995)) c -<vl^^ n^^f-^ h&^LT 
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7x ^^ (gfp) *^^©i»^^^jr^^ 5 - 

. tf?y (His-tag), 4>7A>*is*mmm HA, fc l>c-myc s FLAG, Ve 

sicular stomatitis 9>CA'Xm*>WK (VSV-GP), T7 genelO * ( 

T7-ta g ) N m hmm^^xvjsuxmf^tn (Hsv-t ag ) x E-t ag c^y^n 
oxt7^-»a«f^ cubbm* 13, 35-90 (1995)). 

0ijxLkf N tfc*#-r**IgG Protein A Sepharos 

e^Protein G Sqiliaro«»«r«V^Tttl»**S£ t «l-c* ft. 

-Si-}*, ^^^^"V-Sepharose 4B&2f<£>~;ft,£,^ fc° f.— T'fcHf^&Cjfcjj^-f- 
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ft«tt*©-«»ftiFtfe|!:-DV^Tft3U MifJ, ^ (Harlow, E. and Lane, D. 
: Antibodies, pp. 511-552, Cold Spring Harbor Laboratory publications, Ne 
w York (1988) ) IB^O^^oT, £fcteipDT*T>tkf 

ft-f-S^fcLTWu MS-fcf, ^f^^^p^^^ (Skolnik, 
E. Y. et al.,Cell (1991) 65, 83-90) Zft^Xft 5 £ t 5„ -f-ft:fr*> 

US, fiii9 77-^^- Ugtll, ZAPfc^f) SrffiV^LcDNA^^y- 
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^!/yKWi» (Fields, S., and Sternglanz, R. , Trends. Genet. (1994) 1 
0, 286-292 N Dalton S, and Treisman R (1992) Characterization of SAP-1, a 
protein recruited by serum response factor to the c-fos serum response 
element. Cell 68, 597-612, TMATCHMARKER Two-Hybrid SystemJ , TMammalian 
MATCHMAKER Two-Hybrid Assay Kit J , TMATCHMAKER One-Hybrid SystemJ (V>"f 
tlhfu^T y?%M) % THybriZAP Two-Hybrid Vector SystemJ (Xhy^ 

*k m&<D? v-^tmmxz z>) 0 wm^cmh^±mm\'mx\,x^m^ 
mxhz> 0 

fc£, HIS35t^O^, Ade23t^s LacZ»<fc-^ CATiUS^ >V*/7x.*7— -tfJt 
PAI-1 (Plasminogen activator inhibitor typel) jft-feTpSj&j&SiiStf feftS 

m%Wj%lffiMti:}£&mvXft5ZkhX'%Z> 0 

'Wtfjyj-itm^x'fToiLk^xzze m*.^ ^©^^71^77 
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yr^>TAfc«*i-Sik«SprtS-C*>S (WfcttBIAcare, Pharmacia^). L 
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fcfif, «r#MB«oj:5R:, jh m, JH im, jh lllBI^J:t^7T^-fe^Ht 

(D&jm*/^^ -tttfr^ JH I, JH II, JH 111*5 it;77/^t^f/V 
M(-lBicbfcHPLC^|ff©f& > GC, GC/MS, LC/MS, RIA, £^&j©£^&jflJJl 

©^tTjyt^ SHKHu p. 373-380., 1984; Rembold, H and Lackner, B. ; 
J. Chromatogr. 323:355-361, 1985) 0 £fc, ihm*A*?lsm&&ttKJ&m*<D 

^^ c f , ^^^/^^^^^>r^P7K^^(AdoHcy hydrolase) 
b TtV islsfT 5 if (adenosine deaminase) £*#£i3r N ^?fcbfcS-T7* 

(Ogawa H. et al. , 1988, Proc. Natl. Acad. Sci. U. S. A. 85,694- 

698) „ 
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JH Ife JH Iim, JH III»*fctt7T^*^*r^tf»Wfc|»ft^ft. 
fc^****V^*ttttt- 6- JH l* % JH Iim, JH III»*fc»7T^ 

o 

tfatfi^, ^-^^n^^atfiKF (GUS) *3J;^GFP3t^^ 
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(GUS) -e*>5«^fc^ «fi«M4fc©«^«teJ:«Glucur<m (ICN*fc 
) «^n W an-3-^ K y;W^-^ 0=K (x . Gluc) «^ 
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^wo^^wfca-KTfta^c^i^^ii^^ jura,!:,* 

^ AdoMet«S-T^yV/^^^^^ s AdoHcyfSS-T^V 

*:r^**iv *»*^*>« lc «iv^*j:t^»a, jh isrej* Rl =cH 3 , R 2 

=CH 3 , JH II^^ Rl =CH 3 , R 2 =H N JH III^T^R^H, R 2 =H £f c> 

«»*^fc*V,T W J:l*,«, JH I^ Rl =CH 3 , R 2 =CH 3 , JH 11^=0 
H 3 , R 2 =H, JH III-Cf* Rl =H, B,==H 

III, JH II, JH I N 7TA'*±lsWt* t ?A><Dtiim%:7M' 0 
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«Wr*A^5^Mrc*>«. j rat, jh n»w % jh ii mCbk jh hi 

**WF*tOWric^u*:«|«*A^^ ffcfcfcJH III (a), JH II Ob), JH 

HI (cK ^ fe«:7 7 ;^t f ;Kd) f >n5a C f£ N j^iue 

i«mft/ M K Hatt*-tf-^ = # Qhl imupm araigera) ^ Bmf**^ (ft^ 
*-«riK DmttVB *i? 3 V^iflrosophila melanogaster) 

( l ) HPLCfc j; S^^^e 

(CAPCELL PAK C18 UG80 S "5. 3 x 150 nun, Shiseido) SrHPLC^g 
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&fe^^fcJ:oT24«©cDM&ffr£Lfc. 0 d <E>cDNA£j£|M £ Lt, 

iT»400*©cIMtt/^ K* W ^ fco ^^^FP1^^^UP1(I3 
12) i:©m^^T'li^U^cDNA^*5V>T, 4«Wdtt(C|*|ftRl, 

-C«)WRACWJ:OTBACB*r, SMART RACE cDNA Amplification Kit (CLONTECH 
CEfc^TfcBMSR^^ GB70** : 13) ^V^T^ia6BWO1880-28 
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#•§•: 1) 0 

^-A*«rtWfc«r, =4f»«jAOT9^frA*©enNA*«B8i:U bmjf^ 
m^m-^r: 1 5) fcBMJK^^- 1 6) fcJf^feKR 

^^^^«^«©^«»3i^^^pBT-28a( + ) (Novagen^fc) ©AHM- 

(mmm 3 ) i^^^ ^mm&mm? >'<?m<Dmm 

▼-r^B0/ig/«l*«fLB«F« (5ml) WC"*-*** 5 «H U *4>tt*tt0 
.2ml& s ft**tt200 «llCjp*T20TD-ea4*W, 5««Lfe. 
«b«fr«tib^| (3500rp m , l(tfh 4<C) fc± 9 HUR U -30«CT^L^ o 
mrU^Hr^m-CIMMI, #««50ml^fc5Bml©^ y 7T- (50 mM Tris- 
Cl, P H7.5) &to*.TVA,m&s ^*P^#TT^^^J:oT^#Lfc 0 i^^r 

(I4000rp m , 15#,4"CK Jd»***U D.4B^7 < f^-Cia 
ft. t^^^^^w^«|ftH^ yh (HiTrapKit, Amersham*±) fcj; 

^«t»4, «WWr9A(PD-10 % Amershamtfc) ^r^V>T, 3 *tV-A*ft£ft, 25 
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inM Tris-Cl^yzzr-, P H7. 5, 50%? V ±n^mmt bT-30°Ci^#bfc o 
i#^50ml^e> N &j4mg (»*7ml) "Cfcofc (®3) 0 

^y^i/#mvtz.jj*7*nmm uoxisomm) \z s h/i-^izm^tcjH 
jh im. jh mm, ^tcn^T^±^m(D^-rtiib>(D^^^^miootig 

— (50 mM Tris-Cl, pH7.5) 800 n 1*5^^10 mM S-Tr/^^f 

0J3) (o^mx^titam^^^mmiooui^M^ mmzLfozmtevtc 

0 lO^fc, Kl&Wltm (**y-/Ts:&: WkTls*~T*. 10 : 9 : 1) 250 nl 
H(2000rpm, 15$h iot|«ift^lS^lt, fttt&g&telOOji 

tt^^^^§r^bf Co ^©jj^ jh im, JH IISK JH llim&£W7 

7t^r^ s JH I, JH II % JH III*5J;t57T^-fe^Bfc^^/P*Sfe|^-r 

(B4), M3tr*£ : Tris-HCl (50 mM, pH7. 5), Rjfcfcg : 25 
Sf:S-77y^^y 1 mM N #JH^ lOO^M^T-CilMgbfcfiJfc 
aJHAICTOJHIIk JHII^ N JHIIIlk 7 7 ;^t^lJ:tt5^tt ( 

1 ^1^1 1 ^«l!fe«i5lf ^ ^tl^tl, 1.80±0. 
32, 1.65±0.23, 0.79±0.06, 0.48+0.07 W*&m±mWBn* n=3) T?.&ofc 
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BUST^n^AKJ;oT^ 3 *i^ 3 Q)rosopMla mela 

nogaster) te^~**7 V T^Kft^ (Anopheles gambiae) (O 

f ;n^ii© 7 * ; ^ (ib?ij#^- : 2) t 

: 3) £H,WcLfc e 
A^rilfcLT, DMJF^^- (SB?iJ#^ : 1 7) ^DMJR:^^- 

Sr«SmLfc 0 ISflf^ : Tris-HCl (50 mM, pH7. 5) N RfomM : 25<C N Sf : S-T 

f;^^t=y i mM, &jnm iooiiM&ftTxmmvtz.m&z.^ 3 *^ 3 * 

tvetls 2.67+0.44, 2.07±0.26, 1. 76±0. 13, 2. 3±0. 51 (¥«±^M^ 
s n=3) T?&ofc 0 

^^/i^e-^sm ^^mmmmvT $ / ^ia^j^38%, ^ 3 *^ 3 t>^©K 

: 5) SrJtV^Ufc. tt^A^^^^A^te^^^aAO^fcjfiS^-Ctt 
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) fciW^O^f Uelicoverpa armigera) <D®%r*,U* f->vmZ& 

TDGJF^^- (iB^J#-^ : 1 9 ; 7 ^ J ^IB^MVKYANKH^ a - K) , jfe* 
l^l*©^?*-^-* LTDGJR:^^- GB*|#* : 2 0 ; 7^^J© 

WRAGBfc, SMART RACE cDNA Amplification Kit (CL0NTECH&) fcfcvvcfr* 

2 1) tr«V%T^S«BM©366-994©fWtJ|M|U 5' -RACEfc*^ 
TttSLSR^^- (BH*#: 2 2) *«V^T^«6B?!I©1-393©««*J|| 
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3'-RACE^V>TttHA3R^7^^^ (IB^J#^ : 2 3) **V*T£*«iSfl|©366 
~1193^^if*sL N B'-MCER^^T^BR:/;?^- 06*1**: 2 4) 

#^^cDNAiH?U mmm^r: 7) ^e>^$^C^^ V 3 h £ fcjfc^* 

2 5) s SLJR (IH?IJ#^ : 2 6) **^ferafc*oT*«U (IBM2)*ntt 
2 7), ^ilffiAJR^?^^ (iBWJ#^ : 2 8) frMv^fcPOMC ±oTJ» 
«^A^^^a« RMWo7 5 ^il^oj^^^ (H5)o ^ 
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*** «#**tTV^T^/iHE^iLT % £LT<D (l) ~ (7) ©70©*^ 
-^fcAWufc. r©5*> (2) ^;H7^7x7^®nytyfi 
IBM <S-T^V^^*=^WrtMBW©-«0 (L(D/E)oGsGsG 0B*[#* : 2 
9) ; ottJWcttr^E S f»^*^T^/^;Go mi , T et al. , Int. J. 

Biochem. 24:1639, 1992; Kagan, R.M. &Clarke, S. , Arch. Biochem. Biophys. 

310:417, 1994; Vidgren, J. et al. , Science, 368:354, 1994) b-&VX& 

(1) 1 MNNAXLY(Q/E) (H/K/Q) ANSoQKRDA (@H^J#-^ : 3 0) 

(2) 38 (L/V/I)LD(L/V/I)GCGDG 3 1) 

(3) 62 (Q/R/K)L(L/V)GCDISE(Q/K)MV (IB?U#-^ : 3 2) 

(4) 104 FDHVFSFY (C/T/ A) LHWV (IE?IJ#^- : 3 3) 

(5) 145 P(V/I)FD(V/I/L)YR(I/V)L (&?!BSH§- : 3 4) 

(6) 165 DVE(K/R)YISPYHDS : 3 5) 

(7) 263 YKL (I/V/L) WYARK (|H?!J#^ : 3 6) 

(1) - (7) ©3M«*»4He^7|c#^«*^3©^*A^^«^ 

*mm wot, a^a^e- v§m ^usmw* ** Aattfcfw* 
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(a) iB?lJ#-^: 2, 4. 6. 8, *^f* 1 0 ^|B^©T ^ ^ ^iB^IJd^^S ^ 

(b) IB#j#-i§-: 1, 3. 5. 7, 9 ^l5<fe<Dm*iB^ll<Da— K^%^ 
tfDNA 0 

m&M>> h fc Z> * 1//<?W$: =* — Kf SDNAo 
(d) £^|*-9-: 1, 3, 5 % 7, Sfcfc 9 fc:flBtt0jttE^&-£&DNA& * h 

3. OT<£> (a) ~ (c) OV^tt^^fSifeODNAo 
DNAo 

( c ) If &m 1 telB«©nilA©»a4rRNA13»*K: J: t) »J-TSRNA^ = - Ki~5DN 
A„ 

4 . m?km. 1 * 3 (CfS^ODNA^^fA $ *Lfc^ * — 0 

5 . 1 fcfB«<DDNA* ttttDNAj&S j?A $ tlfc^ * - £ LT 
^ t5 ^ ®%M®(Dm&. • ^ N ^JS, ftcgg, JB5»^ % #M£fctel§Hfr 

6. aMWiftjftSSATfcSx if jfcE 5 icfBffcofWflpag. 
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flB*0fl(l*|l*!l. 

10. *&»4fc*fiAT?*5^ |»*3B9|c|B«©iW|p3« 0 

1 2 . * Ammm-vh z s m&m i o Kismvmmm. 

15. • lAMT^S, 4{£fEg^l@#: 0 

1 6 . R^(2 WE*©* ^^«tee-^i-*tt^ 

17. ^y^a -^vMfcfr-Cfc S , l 6 femmoffifto 

1 8 . m*m 1 fcfBfcOWJA* %:»^04B4ltffK:4BMfid^« < t h 15* * V 

19. i^T© (a) ~ (c) ©xm«r^tf, 11^2 fcfB^©*^*©^ 
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2 0. &Tf<o ( a ) ~ ( c ) ©XS^tP, tt*&2WRt&<D*ls**1i<Ot& 

(b) i^^^f©gtt^^ t5I g 

2 1. £XT<£> (a) ~ (d) ©I@«r£tp, »*£2K:iBf&©*;~<*|f&3 
2 2. ^TC9 (a) ~ ( c ) ©iSfc^, l»*«2Hl|B«©^^^jr*3 
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SI 
Ag 
Ha 
Bm 
Dm 



SI 
Ag 
Ha 
Bm 
Dm 



SI 
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Bm 
Dm 



MNNAVLYEQANSMQKRDALNFLDD I SPKLKWKKS I S— N I LDVGCGDG-C 

MNKANLYQQANGVQRRDAME I LKEYAPL I SCPRDGEEVALLD I GCGSGDV 

MNNAVLYEKSNSLQKRDA I MCLEEYASK I KWKKSNN — N I LD I GCGDG-S 

MNNADLYRKSNSLQKRDALRCLEEHANK I KWKK I GD — RV I DLGCADG-S 

MNQASLYQHANQVQRHDAKL I LDEFASTMQWRSDGE-DALLDVGSGSGNV 
*****..*.*..** * 



* 



48 
51 
48 
48 
50 



92 
100 
92 
93 
95 



? ISSUES 1 PTDF KLLGCD 1 SEKMVNFANDHHCN-EQTSFTVLD I 

t¥2I ^X^?^ TPVA - RALATD 1 SEQMVRHARESYRHVKT I EFDTLD I 
VTNMLKKY I PTEY KLLGCD I SEKMVNFANDHHCN-EQTSFTVLD I 

yK±tOTE KNY GRLVGCD 1 SEEMVK YANKHHGF-GRTSFR VLD I 

LMDFVKPLLP 1 RG-QLVGTD I SSQMVHYASKHYQREERTRFQVLD I 

...****** * *** 

AGD I PEGMKG KFDHVFSFYALHWVLDQERVFRN I YDLLS-KDGECFT 

G I KLDSAKLSRWGQFSHVTSFYCLHWVQNQHVAFSN I YNLLQ-HGGDCLL 

EGDLPEGMKG NFDHVFSFYALHWVNNQERAFKN I YNLLS-EDGECFT 

^Pt^Pt K 9 GFDHVFSFYTLHW I RDQERAFRN I FNLLG-DEGDCLL 

GCERLPEELS GRFDHVTSFYCLHWVQNLKGALGN I YNLLKPEGGDCLL 



* ** ***. 



47 
50 
47 
47 
49 



9 

99 
9 

92 
94 



137 
148 
137 
138 
142 
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SI 
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138 
149 
138 
139 
143 



188 
199 
183 
189 
193 



I FVAGAPVFDLYR I LSRNNKWSTLLKDVEKY I SPYHDSQDPAKEMRKVLE 1 87 
VFLANNP I FD I YNQLSRSPKWSKYMYDVEKY I SPYQYCENPASE I EDLLC 98 
I FVAWAPVFDVYRVLARNNKWSQWVHDVDRY I SPYHDSLEPEKDLKAM I D 87 
LFLGHTP I FDVYRTLSHTEKWHSWLEHVDRF I SPYHDNEDPEKEVKK I ME 1 88 
AFLASNPVYEVYK I LKTNDKWSTYMQDVENF I SPLHYSLNPGEEFSQLLN 1 92 
*• * * * ** .*..***. * 

KVGYVDYKVECKNLVYMYNNFASLWKTLQA I NPF — N I PKDMEEDFKQDY 235 
TVGFQQYQ I QVRDKLYVYEGLDNLKRAVLAVNPFSERMPPELQDRFLLDY 248 
K I GFVD I DVECKELVFVYDN I H I LRKALTA I NPF--K I PKEKYDDFMEDY 235 
R VGFSN I EVQCKTLFY VYDDLDVLKKS VAA I NPF — N I PKD I LEDFLEDY 236 
DVGFVQHNVE I RNEVFVYEGVRTLKDNVKA I CPFLERMPADLHEQFLDDF 242 
• * * * . *. ** .*..**. 



SI 236 LN I LKDMK I VSKYN TDEASVNFKYRLLVVHARKPASEF 273 

Ag 249 1 AVVRQMYLTKTGSEENDCNLQF I SPYKLVVVYAKK 284 
Ha 236 MD I LKELQ I LDKYNN — NYEKSVEFNYRLLVVYARKPDSQDKMLEALNGO 283 
Bm 237 I DVVREMRLLDRCNNNVGESVS I KFNYKV I SVYARKLCLSLM 278 

Dm 243 IDI VISMNLQQG ENNEDQKFLSPYKLVVAYARKTPEFVNNVFLEPTH 289 

*...*.* 
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•Ha 
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274 273 

2*5 284 

284 T 284 

279 278 

290 QNLVKGIN 297 
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SEQUENCE LISTING 
<110> National Agricultural Research Organization 
<120> Juvenile hormone acid methyltransferase gene and use thereof 
<130> AR0-A0301P 
<160> 36 

<170> Patentln version 3. 1 

<210> 1 

<211> 2890 

<212> DNA 

<213> Bombyx mori 

<220> 

<221> CDS 

<222> (125).. (961) 

<223> 

<400> 1 

aaaagactgt tcggcgatac cgcagtgaga acagcgacac atcgcacgcg cttagttcaa 60 
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tacgaactta aaaaaaaaaa gtgccgacaa atattttatt gcaaaaaaaa atattaagtc 120 
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aaaa atg aac aat gca gat tta tac cgc aaa agt aac age etc eaa aag 169 
Met Asn Asn Ala Asp Leu Tyr Arg Lys Ser Asn Ser Leu Gin Lys 
!• 5 10 15 

aga gat get ctg cgc tgc etc gag gaa cat gcg aat aag att aag tgg 217 
Arg Asp Ala Leu Arg Cys Leu Glu Glu His Ala Asn Lys He Lys Trp 
20 25 30 



aaa aaa ate ggt gat aga gtc ata gat ttg ggt tgc get gac ggt agt 265 
Lys Lys He Gly Asp Arg Val He Asp Leu Gly Cys Ala Asp Gly Ser 
35 40 45 

gtt act gat att ttg aaa gtt tac atg cca aaa aat tac gga aga tta 313 
Val Thr Asp He Leu Lys Val Tyr Met Pro Lys Asn Tyr Gly Arg Leu 
50 55 60 

gtt ggc tgc gac ata age gaa gaa atg gtg aaa tac gcg aat aaa cac 361 
Val Gly Cys Asp He Ser Glu Glu Met Val Lys Tyr Ala Asn Lys His 
65 70 75 



cac ggc ttc ggt agg act teg ttc agg gtg etc gac ata gag ggc gat 409 
His Gly Phe Gly Arg Thr Ser Phe Arg Val Leu Asp He Glu Gly Asp 
80 85 90 95 



ttg ace gca gac ctg aaa caa ggc ttt gat cac gtt ttc tct ttt tac 



457 
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Leu Thr Ala Asp Leu Lys Gin Gly Phe Asp His Val Phe Ser Phe Tyr 
100 105 no 

acc etc cac tgg ate aga gac cag gaa cga get ttc egg aac att ttc 505 
Thr Leu His Trp He Arg Asp Gin Glu Arg Ala Phe Arg Asn He Phe 
115 120 125 

aat ctg ctt ggc gac gaa gga gat tgc tta ctt ctg ttc ctg ggecac 553 
Asn Leu Leu Gly Asp Glu Gly Asp Cys Leu Leu Leu Phe Leu Gly His 
130 135 140 

act cct ate ttt gat gtt tac cgc aca etc teg cat aca gaa aaa tgg 601 
Thr Pro He Phe Asp Val Tyr Arg Thr Leu Ser His Thr Glu Lys Trp 
145 150 155 

cat tct tgg etc gag cac gtc gat cga ttt ata tea cct tac cat gac 649 
His Ser Trp Leu Glu His Val Asp Arg Phe He Ser Pro Tyr His Asp 
160 165 170 175 

aat gaa gat ccc gaa aaa gaa gtt aag aag ata atg gaa aga gtt gga 697 
Asn Glu Asp Pro Glu Lys Glu Val Lys Lys He Met Glu Arg Val Gly 
180 185 190 



ttt age aat att gaa gtg caa tgc aaa acg ttg ttc tat gta tac gat 
Phe Ser Asn He Glu Val Gin Cys Lys Thr Leu Phe Tyr Val Tyr Asp 
195 200 205 



745 
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gat ttg gat gtt tta aaa aaa tea gta gca get ate aat cca ttt aat 793 
Asp Leu Asp Val Leu Lys Lys Ser Val Ala Ala He Asn Pro Phe Asn 
210 215 220 

ate ccg aaa gae ata ctt gaa gac ttt tta gaa gat tac ata gat gta 841 
He Pro Lys Asp He Leu Glu Asp Phe Leu Glu Asp Tyr He Asp Val 
225 230 235 

gta egg gag atg agg ctg etc gac agg tgt aat aac aat gtc ggt gaa 889 
Val Arg Glu Met Arg Leu Leu Asp Arg Cys Asn Asn Asn Val Gly Glu 
240 245 250 255 

tea gtg tct ata aaa ttt aac tac aaa gtc ate agt gtt tac gcg aga 937 
Ser Val Ser lie Lys Phe Asn Tyr Lys Val He Ser Val Tyr Ala Arg 
260 265 270 

aaa tta tgt tta agt tta atg taa ttaagttaga aaaaaaaaac aaatccgact 991 
Lys Leu Cys Leu Ser Leu Met 
275 

tctaaatctt ggaaataagt ttttttaaca tatttctctc tctttgtctt cccagatttt 1051 
cgtgattaag ctttctattc actattttaa aaagctttct caatatattg aatacagttt 1111 



agaatacagt tggtatctga aatcactgat ttcgaagtcg gttacttaga acaaatttaa 1171 
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ttagttaatt gtatttataa ggaacgctac aatatttatt acagtaagta attttaaatt 1231 
tccggaaaca gtggagttca gtggacaatg cagtatcagg agatggctta gatggatgga 1291 

cgagctcaca gtcacccggt gttaagtggt tactggagcc catagacatc tacaatgtaa 1351 

atgccgccac cgatatgagt tataaggtct cagaatagct gccccaccct tcaagccgaa 1411 

acgcgttact gcttcacggc agaaataggc agggcggtgg tacctacccg cgcggactta 1471 

caagagctcc taccactagt gagagccagc tgctttttgt tgtcgtgtaa aatcggtcgt 1531 

tgtctctagt catatcatag ccgtacaaaa aaatagacaa cttgatatta taactgttct 1591 

tcaaatttct cgtcacacat acgaaaataa agtttgatgt atttacccga aatataaatg 1651 

ttaacatagc tcatacatac atacatatat aattcatata tacacattaa gttttaatac 1711 

tctgaaatat gtctacccca aaacaagaaa gcctactgta ctaaaattgt atgcagtttt 1771 

agttttaatg tattatttta ataacagtga catctattag cgatacattg aactatttca 1831 

acacaacatt tttcatatta ttttcctttg aatctaatta ctttttttaa gccgcagtaa 1891 

gatggcggtg ttgtacgact taaagtgttg agaatttaaa ataatttcta cggttgttaa 1951 
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attataattg aaatagaaat ccatactatt ttaattactc aactcaacaa ctcaattatt 2011 

ttttaaagga gatgtgtgag tgagcatcac tagagaattg tttgaccgtt gaccgattgg 2071 

gctgatttct ttttcattat atccgtaaat tttaggacaa gttttgtacc accaactaca 2131 

gccactacag tattcattga tttttaatta ccataagttt ggtttgtgta aagtatattt 2191 

ataataacga taaatttggt ttgagtcgtg atagttggac atttcaacta gtccgcttgc 2251 

tcatttgatt atactatgtg cttagtgcgg gttcttttac gctatcgaga acgttaaaga 2311 

actcgcacta agcacactat tgtattttat ttgttgcaca aatatattta gaaacaatcg 2371 

tgtataatca tcatgcttta aaagtattcc tataaaatca taaacagtca caaaatttat 2431 

ttttagtgag aattacatga aacaaattat gaaacaaagt ttgattatac tttcaaatgt 2491 

ttcattactg tttttaagct taaggtataa aatggcatgt ttgtgtgttt actcaggccc 2551 

taagcaacac gcgttggctt ttaagtaaac tttgaagtct tagttattcc tgggtttatt 2611 

tggcacgtta gtaaaatcta ccctgccatt tagtaccatt agagtgcgaa tgattacagc 2671 

gtatgattat tgtttacatt tttaattttt gttaattact taacgaaacc tgcccgggat 2731 
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ttattgacaa cataattagt aaaacatgtg ataatttgaa caatgacaaa tttattgtta 2791 
gttaatttat ttcactttgt atataataat tgtaagtgtg atgtttaaat aaataaaact 2851 
aaagtgtaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaa 2890 

<210> 2 

<211> 278 

<212> PRT 

<213> Bombyx mori 

<400> 2 

Met Asn Asn Ala Asp Leu Tyr Arg Lys Ser Asn Ser Leu Gin Lys Arg 
1 5 10 15 

Asp Ala Leu Arg Cys Leu Glu Glu His Ala Asn Lys He Lys Trp Lys 
20 25 30 

Lys He Gly Asp Arg Val He Asp Leu Gly Cys Ala Asp Gly Ser Val 
35 40 45 

Thr Asp He Leu Lys Val Tyr Met Pro Lys Asn Tyr Gly Arg Leu Val 
50 55 60 
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Gly Cys Asp He Ser Glu Glu Met Val Lys Tyr Ala Asn Lys His His 
65 70 75 80 

Gly Phe Gly Arg Thr Ser Phe Arg Val Leu Asp He Glu Gly Asp Leu 
85 90 95 

Thr Ala Asp Leu Lys Gin Gly Phe Asp His Val Phe Ser Phe Tyr Thr 
100 105 no 



Leu His Trp He Arg Asp Gin Glu Arg Ala Phe Arg Asn He Phe Asn 
115 120 125 

Leu Leu Gly Asp Glu Gly Asp Cys Leu Leu Leu Phe Leu Gly His Thr 
130 135 140 

Pro He Phe Asp Val Tyr Arg Thr Leu Ser His Thr Glu Lys Trp His 
145 150 155 160 

Ser Trp Leu Glu His Val Asp Arg Phe He Ser Pro Tyr His Asp Asn 
165 170 175 

Glu Asp Pro Glu Lys Glu Val Lys Lys He Met Glu Arg Val Gly Phe 
180 185 190 



Ser Asn He Glu Val Gin Cys Lys Thr Leu Phe Tyr Val Tyr Asp Asp 
195 200 205 
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Leu Asp Val Leu Lys Lys Ser Val Ala Ala He Asn Pro Phe Asn He 
210 215 220 

Pro Lys Asp He Leu Glu Asp Phe Leu Glu Asp Tyr He Asp Val Val 
225 230 235 240 

Arg Glu Met Arg Leu Leu Asp Arg Cys Asn Asn Asn Val Gly Glu Ser 
245 250 255 

Val Ser He Lys Phe Asn Tyr Lys Val He Ser Val Tyr Ala Arg Lys 
260 265 270 

Leu Cys Leu Ser Leu Met 
275 



<210> 3 

<211> 938 

<212> DM 

<213> Drosophila melanogaster 
<220> 

<221> CDS 

<222> (1)..(894) 
<223> 
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<400> 3 

atg aat cag gcc tct eta tat cag cac gec aac cag gtg caa agg cac 48 
Met Asn Gin Ala Ser Leu Tyr Gin His Ala Asn Gin Val Gin Arg His 
1 5 10 15 

gat gcc aaa ttg att ctg gat gag ttc gca teg acc atg cag tgg cga 96 
Asp Ala Lys Leu He Leu Asp Glu Phe Ala Ser Thr Met Gin Trp Arg 
20 25 30 

tec gat gga gag gat gcc etc ctg gat gtg ggt tea gga tct ggt aac 144 
Ser Asp Gly Glu Asp Ala Leu Leu Asp Val Gly Ser Gly Ser Gly Asn 
35 40 45 

gtg etc atg gac ttt gta aag cca ctg etc ccg att cgt gga caa ctg 192 
Val Leu Met Asp Phe Val Lys Pro Leu Leu Pro He Arg Gly Gin Leu 
50 55 60 

gtg ggc aca gac ate tec age cag atg gtg cac tat gcc agt aag cat 240 
Val Gly Thr Asp He Ser Ser Gin Met Val His Tyr Ala Ser Lys His 
65 70 75 80 
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tac cag cga gag gag cgt acc aga ttc cag gtt ctg gac att gga tgc 
Tyr Gin Arg Glu Glu Arg Thr Arg Phe Gin Val Leu Asp He Gly Cys 
85 90 95 



288 
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gaa egg ctg ccc gag gag ctg age ggc aga ttt gac cat gtc ace teg 
Glu Arg Leu Pro Glu Glu Leu Ser Gly Arg Phe Asp His Val Thr Ser 
100 105 HO 



336 



ttc tac tgc etc cat tgg gtg caa aat ctg aaa gga get etc gga aat 384 
Phe Tyr Cys Leu His Trp Val Gin Asn Leu Lys Gly Ala Leu Gly Asn 
115 120 125 

ate tac aat ctt ctg aag ccc gaa ggt ggc gac tgc etc ctg gca ttt 432 
He Tyr Asn Leu Leu Lys Pro Glu Gly Gly Asp Cys Leu Leu Ala Phe 
130 135 140 

ttg gee tec aat ccg gtt tac gaa gtc tat aag att ctt aaa acg aat 480 
Leu Ala Ser Asn Pro Val Tyr Glu Val Tyr Lys He Leu Lys Thr Asn 
i45 150 155 160 



gac aag tgg teg act tat atg cag gat gtg gag aac ttc ata tec cca 528 
Asp Lys Trp Ser Thr Tyr Met Gin Asp Val Glu Asn Phe He Ser Pro 
165 170 175 



ctt cac tac agt eta aat cct ggc gag gaa ttc age cag ttg ttg aac 576 
Leu His Tyr Ser Leu Asn Pro Gly Glu Glu Phe Ser Gin Leu Leu Asn 
180 185 190 



gat gtg ggt ttc gtg caa cac aat gtg gaa att cga aac gaa gtg ttt 624 
Asp Val Gly Phe Val Gin His Asn Val Glu He Arg Asn Glu Val Phe 
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195 200 205 

gtt tat gaa ggt gta agg act ctg aaa gat aat gta aag gcc att tgt 672 
Val Tyr Glu Gly Val Arg Thr Leu Lys Asp Asn Val Lys Ala He Cys 
210 215 220 

cct ttt ctt gag cga atg cct gca gat ttg cat gaa cag ttc ctg gat 720 
Pro Phe Leu Glu Arg Met Pro Ala Asp Leu His Glu Gin Phe Leu Asp 
225 " 230 235 240 

gac ttc ata gac att gtt ata tec atg aat ttg cag caa ggt gaa aat 768 
Asp Phe He Asp He Val He Ser Met Asn Leu Gin Gin Gly Glu Asn 
245 250 255 

aat gag gat caa aag ttc eta tct ccc tat aaa ctg gtg gtg gcc tat 816 
Asn Glu Asp Gin Lys Phe Leu Ser Pro Tyr Lys Leu Val Val Ala Tyr 
260 265 270 

get cgc aag act cct gaa ttt gtg aat aat gtt ttc ctg gag cct aca 864 
Ala Arg Lys Thr Pro Glu Phe Val Asn Asn Val Phe Leu Glu Pro Thr 
275 280 285 

cat caa aac ttg gtt aag gga ata aat taa ttttatttta caaattaaca 914 
His Gin Asn Leu Val Lys Gly He Asn 
290 295 
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gtaattgcat ttgttaacag agtc g 3 g 



<210> 4 
<211> 297 
<212> PRT 

<213> Drosophila melanogaster 
<400> 4 

Met Asn Gin Ala Ser Leu Tyr Gin His Ala Asn Gin Val Gin Arg His 
15 10 15 

Asp Ala Lys Leu He Leu Asp Glu Phe Ala Ser Thr Met Gin Trp Arg 
20 25 30 

Ser Asp Gly Glu Asp Ala Leu Leu Asp Val Gly Ser Gly Ser Gly Asn 
35 40 45 

Val Leu Met Asp Phe Val Lys Pro Leu Leu Pro He Arg Gly Gin Leu 
50 55 60 

Val Gly Thr Asp He Ser Ser Gin Met Val His Tyr Ala Ser Lys His 
65 70 75 80 



Tyr Gin Arg Glu Glu Arg Thr Arg Phe Gin Val Leu Asp He Gly Cys 
85 90 95 
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Glu Arg Leu Pro Glu Glu Leu Ser Gly Arg Phe Asp His Val Thr Ser 
100 105 HO 

Phe Tyr Cys Leu His Trp Val Gin Asn Leu Lys Gly Ala Leu Gly Asn 
115 120 125 

He Tyr Asn Leu Leu Lys Pro Glu Gly Gly Asp Cys Leu Leu Ala Phe 
130 135 140 

Leu Ala Ser Asn Pro Val Tyr Glu Val Tyr Lys He Leu Lys Thr Asn 
I 45 150 155 160 

Asp Lys Trp Ser Thr Tyr Met Gin Asp Val Glu Asn Phe He Ser Pro 
165 170 175 

Leu His Tyr Ser Leu Asn Pro Gly Glu Glu Phe Ser Gin Leu Leu Asn 
180 185 190 

Asp Val Gly Phe Val Gin His Asn Val Glu He Arg Asn Glu Val Phe 
195 200 205 

Val Tyr Glu Gly Val Arg Thr Leu Lys Asp Asn Val Lys Ala He Cys 
210 215 220 

Pro Phe Leu Glu Arg Met Pro Ala Asp Leu His Glu Gin Phe Leu Asp 
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240 

Asp Phe He Asp He Val He Ser Met Asn Leu Gin Gin Gly Glu Asn 
245 250 255 

Asn Glu Asp Gin Lys Phe Leu Ser Pro Tyr Lys Leu Val Val Ala Tyr 
260 265 270 

Ala Arg Lys Thr Pro Glu Phe Val Asn Asn Val Phe Leu Glu Pro Thr 
275 280 285 

His Gin Asn Leu Val Lys Gly He Asn 
290 295 

<210> 5 

<211> 855 

<212> DNA 

<213> Anopheles gambiae 
<220> 

<221> CDS 

<222> (1)..(855) 

<223> 
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225 230 235 



<400> 5 
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atg aac aaa get aat etc tac cag caa gcg aat ggc gtg cag egg cgc 48 
Met Asn Lys Ala Asn Leu Tyr Gin Gin Ala Asn Gly Val Gin Arg Arg 
15 10 15 

gat gcg atg gag ata ttg aaa gaa tac gca cca etc ate age tgt cca 96 
Asp Ala Met Glu He Leu Lys Glu Tyr Ala Pro Leu He Ser Cys Pro 
20 25 30 

agg gat ggc gaa gag gtt gee ctg tta gac att ggg tgt ggc age ggg 144 
Arg Asp Gly Glu Glu Val Ala Leu Leu Asp He Gly Cys Gly Ser Gly 
35 40 45 

gac gtg ttg gtg gac tac att eta ccg gtg ctg age cgc gga age act 192 
Asp Val Leu Val Asp Tyr He Leu Pro Val Leu Ser Arg Gly Ser Thr 
50 55 6Q 

cct gtg gcg cgc gca ttg gcg aca gac ate teg gag cag atg gtg cgc 240 
Pro Val Ala Arg Ala Leu Ala Thr Asp He Ser Glu Gin Met Val Arg 
65 70 75 80 

cat gca cgt gaa teg tac cgt cac gtt aag acg ate gag ttc gac ace 288 
His Ala Arg Glu Ser Tyr Arg His Val Lys Thr He Glu Phe Asp Thr 
85 90 95 

ctt gac ate ggc ate aaa etc gat agt gca aag ttg tec cgc tgg gga 336 
Leu Asp He Gly He Lys Leu Asp Ser Ala Lys Leu Ser Arg Trp Gly 
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100 105 up 

caa ttt agt cac gtt acc teg ttc tac tgc eta cac tgg gtt cag aat 384 
Gin Phe Ser His Val Thr Ser Phe Tyr Cys Leu His Trp Val Gin Asn 
H5 120 125 

cag cac gta gee ttt tec aac ate tac aac ctt ctg cag cat ggc ggt 432 
Gin His Val Ala Phe Ser Asn He Tyr Asn Leu Leu Gin His Gly Gly 
130 135 140 

gac tgt ctg ctg gtg tttttg gca aac aac cca ate ttt gac ata tac 480 
Asp Cys Leu Leu Val Phe Leu Ala Asn Asn Pro He Phe Asp He Tyr 
145 150 155 160 

aac caa ctg tct cgc tea ccc aag tgg tec aag tat atg tac gac gtg 528 
Asn Gin Leu Ser Arg Ser Pro Lys Trp Ser Lys Tyr Met Tyr Asp Val 
165 170 175 

gaa aag tac att teg ccc tac cag tat tgt gaa aat cca gca agt gag 576 
Glu Lys Tyr He Ser Pro Tyr Gin Tyr Cys Glu Asn Pro Ala Ser Glu 
180 185 190 

ate gag gat ctg ctg tgc acg gtg ggc ttt cag cag tat cag ata cag . 624 
He Glu Asp Leu Leu Cys Thr Val Gly Phe Gin Gin Tyr Gin He Gin 
195 200 205 
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gtt cgc gac aag ctg tac gtg tac gaa ggg ctg gac aat ttg aaa cga 672 
Val Arg Asp Lys Leu Tyr Val Tyr Glu Gly Leu Asp Asn Leu Lys Arg 
210 215 220 

gca gtt ttg get gtg aat cca ttc agt gaa cga atg cca cca gaa ctg 720 
Ala Val Leu Ala Val Asn Pro Phe Ser Glu Axg Met Pro Pro Glu Leu 
225 230 235 240 

cag gat agg ttc eta ctg gac tat ate get gtt gtg egg cag atg tac 768 
Gin Asp Arg Phe Leu Leu Asp Tyr He Ala Val Val Arg Gin Met Tyr 
245 250 255 

ttg acc aaa act ggc age gaa gag aat gat tgc aat ctt caa ttc ata 816 
Leu Thr Lys Thr Gly Ser Glu Glu Asn Asp Cys Asn Leu Gin Phe lie 
260 265 270 

tec cca tac aag ttg gtg gtt gtt tat gcg aag aaa taa 8 55 
Ser Pro Tyr Lys Leu Val Val Val Tyr Ala Lys Lys 
275 280 



<210> 6 

<211> 284 

<212> PRT 

'2J2,> Anopheles gambiae 
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<400> 6 

Met Asn Lys Ala Asn Leu Tyr Gin Gin Ala Asn Gly Val Gin Arg Arg 
15 10 15 

Asp Ala Met Glu He Leu Lys Glu Tyr Ala Pro Leu He Ser Cys Pro 
20 25 30 

Arg Asp Gly Glu Glu Val Ala Leu Leu Asp He Gly Cys Gly Ser Gly 
35 40 45 

Asp Val Leu Val Asp Tyr He Leu Pro Val Leu Ser Arg Gly Ser Thr 
50 55 g Q 

Pro Val Ala Arg Ala Leu Ala Thr Asp . He Ser Glu Gin Met Val Arg 
65 70 75 80 

His Ala Arg Glu Ser Tyr Arg His Val Lys Thr He Glu Phe Asp Thr 
85 90 95 

Leu Asp He Gly He Lys Leu Asp Ser Ala Lys Leu Ser Arg Trp Gly 
100 105 no 

Gin Phe Ser His Val Thr Ser Phe Tyr Cys Leu His Trp Val Gin Asn 
115 120 125 



His Val Ala Phe Ser Asn He Tyr Asn Leu Leu Gin His Gly Gly 
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130 135 140 

Asp Cys Leu Leu Val Phe Leu Ala Asn Asn Pro lie Phe Asp He Tyr 
145 150 155 160 



Asn Gin Leu Ser Arg Ser Pro Lys Trp Ser Lys Tyr Met Tyr Asp Val 
165 170 175 

Glu Lys Tyr He Ser Pro Tyr Gin Tyr Cys Glu Asn Pro Ala Ser Glu 
180 185 190 

He Glu Asp Leu Leu Cys Thr Val Gly Phe Gin Gin Tyr Gin He Gin 
195 200 205 

Val Arg Asp Lys Leu Tyr Val Tyr Glu Gly Leu Asp Asn Leu Lys Arg 
210 215 220 

Ala Val Leu Ala Val Asn Pro Phe Ser Glu Arg Met Pro Pro Glu Leu 
225 2 30 235 240 

Gin Asp Arg Phe Leu Leu Asp Tyr He Ala Val Val Arg Gin Met Tyr 
245 250 255 



Leu Thr Lys Thr Gly Ser Glu Glu Asn Asp Cys Asn Leu Gin Phe He 
260 265 270 
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Ser Pro Tyr Lys Leu Val Val Val Tyr Ala Lys Lys 
275 280 



<210> 7 

<211> 994 

<212> DNA 

<213> Spodoptera litura 
<220> 

<221> CDS 

<222> (111).. (932) 

<223> 

<400> 7 

agcgactgtc cgccgcaacc gcgctccact caaccacgcg tacgcgcacc cgaaaaaaaa 60 

caatacaaaa aatcttttcg agttaactga aaatcttaaa aaaatcaacc atg aat 116 

Met Asn 
1 

aac gcc gtt ttg tac gaa caa get aac age atg cag aag aga gat gca 164 
Asn Ala Val Leu Tyr Glu Gin Ala Asn Ser Met Gin Lys Arg Asp Ala 
5 10 15 



aac ttt tta gac gac ate tec cct aaa eta aag tgg aag aag agt 



212 
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Leu Asn Phe Leu Asp Asp He Ser Pro Lys Leu Lys Trp Lys Lys Ser 
20 25 30 

ate age aac att ctg gac gta gga tgt gga gat gga tgt gtc acc age 260 
He Ser Asn He Leu Asp Val Gly Cys Gly Asp Gly Cys Val Thr Ser 
35 40 45 50 

atg ctt aaa aag tac ate cct act gac ttc aag ctg etc ggc tgt gac 308 
Met Leu Lys Lys Tyr He Pro Thr Asp Phe Lys Leu Leu Gly Cys Asp 
55 60 65 

ate agt gag aag atg gtg aat ttc gec aat gac cac cat tgc aat gaa 356 
He Ser Glu Lys Met Val Asn Phe Ala Asn Asp His His Cys Asn Glu 
70 75 80 



cag acg teg ttc aca gtg ctg gac ate gca gga gat ata ccc gaa ggt 404 
Gin Thr Ser Phe Thr Val Leu Asp He Ala Gly Asp He Pro Glu Gly 
85 90 95 

atg aag gga aaa ttc gac cat gtt ttc tec ttc tat gee ttg cac tgg 452 
Met Lys Gly Lys Phe Asp His Val Phe Ser Phe Tyr Ala Leu His Trp 
100 105 no 



gtc ttg gat caa gag cgc gta ttc agg aat att tac gat ttg ctg agt 
Val Leu Asp Gin Glu Arg Val Phe Arg Asn He Tyr Asp Leu Leu Ser 
115 120 125 130 



500 
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aaa gat gga gaa tgc ttc acg ata ttt gtc gca ggc gca ccc gtg ttc 548 
Lys Asp Gly Glu Cys Phe Thr He Phe Val Ala Gly Ala Pro Val Phe 
135 ho 145 

gac ttg tac cgc att tta teg cgt aac aac aaa tgg age act ctg ctt 596 
Asp Leu Tyr Arg He Leu Ser Arg Asn Asn Lys Trp Ser Thr Leu Leu 
150 155 16Q 

aaa gat gtc gag aaa tac ata teg cca tac cac gac tea cag gat cca 644 
Lys Asp Val Glu Lys Tyr He Ser Pro Tyr His Asp Ser Gin Asp Pro 
165 170 175 

gcg aaa gaa atg aga aaa gta ttg gaa aaa gtt gga tac gtg gac tac 692 
Ala Lys Glu Met Arg Lys Val Leu Glu Lys Val Gly Tyr Val Asp Tyr 
180 185 190 

aag gtg gaa tgt aaa aac ttg gtg tat atg tac aac aac ttc gec agt 740 
Lys Val Glu Cys Lys Asn Leu Val Tyr Met Tyr Asn Asn Phe Ala Ser 
i95 200 205 210 

tta tgg aaa acc ctt caa gca ate aac cca ttc aac ate ccg aaa gat 788 
Leu Trp Lys Thr Leu Gin Ala He Asn Pro Phe Asn He Pro Lys Asp . 
215 220 225 



atg gaa gaa gat ttc aaa caa gat tac tta aat att tta aaa gat atg 



836 
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Met Glu Glu Asp Phe Lys Gin Asp Tyr Leu Asn He Leu Lys Asp Met 
230 235 240 

aaa att gtg tct aag tat aat acc gat gag gca agt gtg aac ttc aaa 
Lys He Val Ser Lys Tyr Asn Thr Asp Glu Ala Ser Val Asn Phe Lys 
245 250 255 

tat egg ttg ctt gtc gta cac get cgc aag ccg gee tea gaa ttt tag 
Tyr Arg Leu Leu Val Val His Ala Arg Lys Pro Ala Ser Glu Phe 
260 265 270 

ggaaaataat cacaaataaa ctaactgaat atttgtagta caataacaaa acctgatgea 



ag 



<210> 8 
<211> 273 
<212> PRT 

<213> Spodoptera litura 
<400> 8 

Met Asn Asn Ala Val Leu Tyr Glu Gin Ala Asn Ser Met Gin Lys Arg 
15 10 15 



884 



932 



992 



994 



Asp Ala Leu Asn Phe Leu Asp Asp He Ser Pro Lys Leu Lys Trp Lys 
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20 



25 



30 



Lys Ser He Ser Asn He Leu Asp Val Gly Cys Gly Asp Gly Cys Val 
35 40 45 

Thr Ser Met Leu Lys Lys Tyr He Pro Thr Asp Phe Lys Leu Leu Gly 
50 55 60 

Cys Asp He Ser Glu Lys Met Val Asn Phe Ala Asn Asp His His Cys 
65 70 75 80 

Asn Glu Gin Thr Ser Phe Thr Val Leu Asp He Ala Gly Asp He Pro 
85 90 95 

Glu Gly Met Lys Gly Lys Phe Asp His Val Phe Ser Phe Tyr Ala Leu 
100 105 no 

His Trp Val Leu Asp Gin Glu Arg Val Phe Arg Asn He Tyr Asp Leu 
115 120 125 

Leu Ser Lys Asp Gly Glu Cys Phe Thr He Phe Val Ala Gly Ala Pro 
130 135 140 



Val Phe Asp Leu Tyr Arg He Leu Ser Arg Asn Asn Lys Trp Ser Thr 
145 150 155 160 
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Leu Leu Lys Asp Val Glu Lys Tyr He Ser Pro Tyr His Asp Ser Gin 
165 170 175 

Asp Pro Ala Lys Glu Met Arg Lys Val Leu Glu Lys Val Gly Tyr Val 
180 185 190 

Asp Tyr Lys Val Glu Cys Lys Asn Leu Val Tyr Met Tyr Asn Asn Phe 
195 200 205 

Ala Ser Leu Trp Lys Thr Leu Gin Ala He Asn Pro Phe Asn He Pro 
210 215 220 

Lys Asp Met Glu Glu Asp Phe Lys Gin Asp Tyr Leu Asn He Leu Lys 
225 230 235 240 

Asp Met Lys He Val Ser Lys Tyr Asn Thr Asp Glu Ala Ser Val Asn 
245 250 255 

Phe Lys Tyr Arg Leu Leu Val Val His Ala Arg Lys Pro Ala Ser Glu 
260 265 270 



Phe 



<210> 9 
<211> 1193 
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<212> DNA 

<213> Helicoverpa armigera 
<220> 

<221> CDS 

<222> (124).. (978) 

<223> 



<400> 9 

actgtccgcc gaaaccgcgc ttcactcaac cacgcgcacg cgcacccgaa aataaataac 



60 



aagaatcata aactaaacaa atcaatatca cgaaattcaa atacctataa aaaaatcctt 120 

aaa atg aat aac gcg gtc ttg tat gaa aaa age aat age ttg cag aag 168 
Met Asn Asn Ala Val Leu Tyr Glu Lys Ser Asn Ser Leu Gin Lys 
1 5 10 15 

aga gat get ate atg tgt eta gaa gaa tac get teg aaa att aag tgg 216 
Arg Asp Ala He Met Cys Leu Glu Glu Tyr Ala Ser Lys He Lys Trp 
20 25 30 

aag aag agt aat aat aat att ctt gac ata ggc tgt ggg gat gga age 264 
Lys Lys Ser Asn Asn Asn He Leu Asp He Gly Cys Gly Asp Gly Ser 
35 40 45 



aat atg ctg aag aaa tac ate cct act gag tac aag ttg ctt 



312 
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Val Thr Asn Met Leu Lys Lys Tyr He Pro Thr Glu Tyr Lys Leu Leu 
5 <> 55 60 

ggc tgt gat att age gag aag atg gtg aac ttc gcg aat gat cat cat 360 
Gly Cys Asp He Ser Glu Lys Met Val Asn Phe Ala Asn Asp His His 
65 70 75 

tgt aac gaa cag act tct ttc acc gtg etc gat att gag gga gac eta 408 
Cys Asn Glu Gin Thr Ser Phe Thr Val Leu Asp lie Glu Gly Asp Leu 
80 8 5 90 95 

cct gaa ggt atg aag gga aac ttc gac cac gtt ttc teg ttc tac get 456 
Pro Glu Gly Met Lys Gly Asn Phe Asp His Val Phe Ser Phe Tyr Ala 
100 105 no 

ctg cac tgg gtt aat aac caa gaa cga gca ttc aaa aac ata tac aac 504 
Leu His Trp Val Asn Asn Gin Glu Arg Ala Phe Lys Asn He Tyr Asn 
115 120 125 

ctt eta age gag gat ggg gag tgc ttc acg ata ttc gta gec tgg get 552 
Leu Leu Ser Glu Asp Gly Glu Cys Phe Thr He Phe Val Ala Trp Ala 
130 135 140 

cct gtg ttt gac gtg tac cga gtg etc gcg cgc aac aac aag tgg agt 600 
Pro Val Phe Asp Val Tyr Arg Val Leu Ala Arg Asn Asn Lys Trp Ser 
145 150 155 
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caa tgg gtg cat gat gtc gac aga tac ata teg ccc tac cac gac tct 648 
Gin Trp Val His Asp Val Asp Arg Tyr lie Ser Pro Tyr His Asp Ser 
160 165 170 1?5 

ttg gag ccg gaa aaa gat tta aag get atg ata gac aaa att gga ttc 696 
Leu Glu Pro Glu Lys Asp Leu Lys Ala Met He Asp Lys He Gly Phe 
180 i 8 5 1Q0 

gtt gac ate gat gtg gaa tgt aaa gaa ttg gta ttc gtg tac gac aac 744 
Val Asp He Asp Val Glu Cys Lys Glu Leu Val Phe Val Tyr Asp Asn 
195 200 205 

ata cat att ttg cga aaa gcg tta aca gca ate aac cct ttc aaa ate 792 
He His He Leu Arg Lys Ala Leu Thr Ala He Asn Pro Phe Lys He 
210 215 220 

ccc aag gaa aaa tat gat gat ttc atg gaa gac tat atg gat ata ctg 840 
Pro Lys Glu Lys Tyr Asp Asp Phe Met Glu Asp Tyr Met Asp He Leu 
225 230 235 

aaa gaa eta caa att tta gac aag tac aac aat aat tat gaa aag age 888 
Lys Glu Leu Gin He Leu Asp Lys Tyr Asn Asn Asn Tyr Glu Lys Ser . 
240 245 250 255 

gtt gaa ttc aat tac cgt ttg ctt gta gtg tat gec cga aaa cct gac 936 
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Val Glu Phe Asn Tyr Arg Leu Leu Val Val Tyr Ala Arg Lys Pro Asp 
260 265 270 

teg cag gat aaa atg tta gaa get eta aat gga caa acg tag 978 
Ser Gin Asp Lys Met Leu Glu Ala Leu Asn Gly Gin Thr 
275 280 

actgaaaaac ttatattttt agttacggca aaatacagtg tagaacagtt atttgtagtt 1038 



aaggatgaat gtatagtgta tctcttcagg tttagttttg ggcctggtat gaaatgttgt 



1098 



ttttttaagt aagctatttt ggtaatgtaa actattttta aaggcaggaa aataatctgt 1158 



gtgtgagcaa aaaaaaaaaa aaaaaaaaaa aaaaa H93 



<210> 10 

<211> 284 

<212> PRT 

<213> Helicoverpa armigera 



<400> 10 

Met Asn Asn Ala Val Leu Tyr Glu Lys Ser Asn Ser Leu Gin Lys Arg 
15 10 15 



He Met Cys Leu Glu Glu Tyr Ala Ser Lys He Lys Trp Lys 
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20 



3 1/4 9 



25 



30 



Lys Ser Asn Asn Asn He Leu Asp He Gly Cys Gly Asp Gly Ser Val 
35 40 45 

Thr Asn Met Leu Lys Lys Tyr He Pro Thr Glu Tyr Lys Leu Leu Gly 
50 55 6Q 



Cys Asp He Ser Glu Lys Met Val Asn Phe Ala Asn Asp His His Cys 
65 70 75 



80 



Asn Glu Gin Thr Ser Phe Thr Val Leu Asp He Glu Gly Asp Leu Pro 
85 90 95 

Glu Gly Met Lys Gly Asn Phe Asp His Val Phe Ser Phe Tyr Ala Leu 
100 105 no 

His Trp Val Asn Asn Gin Glu Arg Ala Phe Lys Asn He Tyr Asn Leu 
115 120 125 

Leu Ser Glu Asp Gly Glu Cys Phe Thr He Phe Val Ala Trp Ala Pro 
130 135 140 



Val Phe Asp Val Tyr Arg Val Leu Ala Arg Asn Asn Lys Trp Ser Gin 
145 150 155 160 



• fee 
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Tip Val His Asp Val Asp Arg Tyr He Ser Pro Tyr His Asp Ser Leu 
165 170 175 

Glu Pro Glu Lys Asp Leu Lys Ala Met He Asp Lys He Gly Phe Val 
180 185 190 

Asp He Asp Val Glu Cys Lys Glu Leu Val Phe Val Tyr Asp Asn He 
195 200 205 

His He Leu Arg Lys Ala Leu Thr Ala He Asn Pro Phe Lys He Pro 
210 215 220 

Lys Glu Lys Tyr Asp Asp Phe Met Glu Asp Tyr Met Asp He Leu Lys 
225 230 235 2 40 

Glu Leu Gin He Leu Asp Lys Tyr Asn Asn Asn Tyr Glu Lys Ser Val 
245 250 255 

Glu Phe Asn Tyr Arg Leu Leu Val Val Tyr Ala Arg Lys Pro Asp Ser 
260 265 270 

Gin Asp Lys Met Leu Glu Ala Leu Asn Gly Gin Thr 
275 280 



<210> 11 
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<211> 17 
<212> DNA 
<213> Artificial 



<220> 

<223> an artificially synthesized primer sequence 
<400> 11 

tttttttttt tttttgc 



<210> 12 

<211> 10 

<212> DNA 

<213> Artificial 



<220> 

<223> an artificially synthesized 

<400> 12 
gatcatagcc 



primer sequence 



<210> 13 
<211> 25 
<212> DNA 
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<213> Artificial 
<220> 

<223> an artificially synthesized primer sequence 
<400> 13 

aagccgcagt aagatggcgg tgttg 

<210> 14 

<211> 25 

<212> .DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 
<400> 14 

caacaccgcc atcttactgc ggctt 

<210> 15 

<211> 30 

<212> DNA 

<213> Artificial 
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<220> 

<223> an artificially synthesized primer sequence 
<400> 15 

aaacatatga acaatgcaga tttataccgc 

<210> 16 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 
<400> 16 

aaggatccaa tcacgaaaat ctgggaagac 

<210> 17 

<211> 30 

<212> DNA 

<213> Artificial 



<220> 

<223> an artificially synthesized primer sequence 



^^CT/JP2003/000415 
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<400> 17 

aaacatatga atcaggcctc tctatatcag , 

<210> 18 

<211> 34 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 
<400> 18 

aaggatccga ctctgttaac aaatgcaatt actg Z4 

<210> 19 

<211> 23 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 
<220> 
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<221> misc_feature 
<222> (6) . . (6) 
<223> Y=A,T,GorC 

<220> 

<221> misc_feature 

<222> (15).. (15) 

<223> "n"=A, T, G or C 

<400> 19 

atggtnaart aygcnaayaa rca 

<210> 20 

<211> 23 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 
<220> 

<221> misc_feature 

<222> (6).. (6) 

<223>. V=A, T, G or C 
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<220> 

<221> misc_feature 
<222> (12).. (12) 
<223> "n"=A, T, G or C 

<400> 20 

taraangara anacrtgrtc raa 

<210> 21 

<211> 28 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 
<400> 21 

ttcacagtgc tggacatcgc aggagata 

<210> 22 

<211> 28 

<212> DNA 

<213> Artificial 
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<220> 

<223> an artificially synthesized primer sequence 
<400> 22 

tatctcctgc gatgtccagc actgtgaa 



28 



<210> 23 

<211> 26 

<212> DNA . 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 

<400> 23 

cgaacagact tctttcaccg tgctcg 



<210> 24 

<211> 26 

<212> DNA 

<213> Artificial 



<220> 

<223> an artificially synthesized primer sequence 
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<400> 24 

cgagcacggt gaaagaagtc tgttcg 



<210> 25 
<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 

<400> 25 

aaacatatga ataacgccgt tttgtacgaa 



<210> 26 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 



<400> 26 
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41/49 

aactcgagct tgcatcaggt tttgttattg 3Q 



<210> 27 

<211> 30 

<212> DNA 

<213> Artificial 



<220> 

<223> an artificially synthesized primer sequence 
<400> 27 

aaacatatga ataacgcggt cttgtatgaa 



30 



<210> 28 

<211> 30 

<212> DNA 

<213> Artificial 



<220> 

<223> an artificially synthesized primer sequence 



<400> 28 

aactcgaggc ccaaaactaa acctgaagag 



30 
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<210> 29 

<211> 8 

<212> PRT 

<213> Artificial 

<220> 

<223> consensus sequence 
<220> 

<221> MISC_FEATURE 

<222> (2).. (2) 

<223> "Xaa"=Asp or Glu 

<220> 

<221> MISCLFEATURE 
<222> (3).. (3) 

<223> "Xaa^hydrophobic amino acid 
<220> 

<221> MISCJFEATURE 

<222> (5).. (5) 

<223> "Xaa^low molecular weight neutral amino acid 



'22V 

<221> MISCJREATURE 
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<222> (7).. (7) 

<223> "Xaa^low molecular weight neutral amino acid 
<400> 29 

Leu Xaa Xaa Gly Xaa Gly Xaa Gly 
1 5 



<210> 30 

<211> 18 

<212> PRT 

<213> Artificial 

<220> 

<223> consensus sequence 
<220> 

<221> MISCLFEATURE 

<222> (5).. (5) 

<223> "Xaa' -any amino acid 

<220> 

<221> MISCJ7EATURE 

<222> (8).. (8) 

<223> "Xaa"=Gln or Glu 
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<220> 

<221> MISCJ?EATURE 

<222> (9).. (9) 

<223> "Xaa^His, Lys or Gin 

<220> 

<221> MISC_FEATURE 

<222> (13).. (13) 

<223> "Xaa^hydrophobic amino acid 

<400> 30 

Met Asn Asn Ala Xaa Leu Tyr Xaa Xaa Ala Asn Ser Xaa Gin Lys Arg 
1 5 10 15 

Asp Ala 



<210> 31 

<211> 9 

<212> PRT 

<213> Artificial 



<220> 

<223> consensus sequence 
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<220> 

<221> MISCJPEATURE 

<222> (1)..(1) 

<223> "Xaa"=Leu, Val or He 

<220> 

<221> MISC_PEATURE 

<222> (4).. (4) 

<223> "Xaa"=Leu, Val or He 

<400> 31 

Xaa Leu Asp Xaa Gly Cys Gly Asp Gly 
1 5 

<210> 32 

<211> 12 

<212> PRT 

<213> Artificial 

<220> 

<223> consensus sequence 
<220> 

<221> MISC_FEATURE 

<222> (1)..(1) 
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<223> "Xaa^ln, Arg or Lys 
<220> 

<221> MISC_JEATURE 

<222> (3).. (3) 

<223> "Xaa"=Leu or Val 

<220> 

<221> MISCJ7EATURE 

<222> (10).. (10) 

<223> "Xaa^Gln or Lys 

<400> 32 

Xaa Leu Xaa Gly Cys Asp He Ser Glu Xaa Met Val 
1 5 10 

<210> 33 

<211> 13 

<212> PRT 

<213> Artificial 

<220> 

<223> consensus sequence 



<220> 
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<221> MISCLFEATURE 

<222> (9).. (9) 

<223> "Xaa'=Cys, Thr or Ala 

<400> 33 

Phe Asp His Val Phe Ser Phe Tyr Xaa Leu His Trp Val 
1 5 10 



<210> 34 

<211> 9 

<212> PRT 

<213> Artificial 

<220> 

<223> consensus sequence 
<220> 

<221> MISCLFEATURE 

<222> (2).. (2) 

<223> "Xaa*=Val or He 

<220> 

<221> MISC_FEATURE 

<222> (5).. (5) 

<223> *W=Val, He or Leu 



^^CT/JP2003/00041 5 
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<220> 

<221> MISC_FEATURE 

<222> (8).. (8) 

<223> "Xaa"=Ile or Val 

<400> 34 

Pro Xaa Phe Asp Xaa Tyr Arg Xaa Leu 
1 5 

<210> 35 

<211> 12 

<212> PRT 

<213> Artificial 

<220> 

<223> consensus sequence 
<220> 

<221> MISCLFEATURE 

<222> (4).. (4) 

<223> "Xaa^Lys or Arg 

•'400! 35 

Asp Val Glu Xaa Tyr He Ser Pro Tyr His Asp Ser 
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1 5 10 

<210> 36 

<211> 10 

<212> PRT 

<213> Artificial 

<220> 

<223> consensus sequence 
<220> 

<221> MISCJFEATURE 

<222> (4).. (4) 

<223> "W=Ile, Val or Leu 

<400> 36 

Tyr Lys Leu Xaa Val Val Tyr Ala Arg Lys 
1 5 10 
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